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The crystal structure of the title compound, C18H25NO5, is 
stabilized by intermolecular N— H- ■ O hydrogen bonds, 
which form inversion dimers. The ethyl group is disordered 
over two positions in a 0.651 (12):0.349 (12) ratio. 

Related literature 

For the pharmacological activity of pyrrolidin-2-one 
compounds, see: Ichikawa & Kato (2001). For applications of 
related compounds, see: De Clercq (2004); Ge et al. (2009, 
2011). The synthesis of the title compound was adapted from 
literature procedures for the preparation of closely related 
compounds, see: Bishop et al. (1991). 



b = 10.0340 (19) A 
c = 10.481 (2) A 
a = 100.571 (3)° 
B = 105.350 (3)° 
y = 107.957 (3)° 
V = 905.1 (3) A 3 

Data collection 

Bruker SMART APEXII 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
Tna,, = 0.979, T max = 0.986 

Refinement 

R[F 2 > 2a(F 2 )} = 0.045 

wR(F 2 ) = 0.138 

S = 1.06 

3167 reflections 

236 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Z = 2 

Mo Ka radiation 
(l = 0.09 mm~' 
T = 293 K 

0.24 x 0.19 x 0.16 mm 



4623 measured reflections 
3167 independent reflections 
2598 reflections with / > 2a(I) 
Ri„, = 0.016 



2 restraints 

H-atom parameters constrained 
A/W = 0.20 e A~ 3 



D-H- -a 


D-H 


H-A 


D-A 


D-H- - A 


Nl— HL--.04' 


0.86 


2.30 


3.074 (2) 


149 



Symmetry code: (i) — x, — y + 1, ~z + 1. 

Data collection: SMART (Bruker, 2005); cell refinement: SAINT 
(Bruker, 2005); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This study was supported by the Natural Science Founda- 
tion of Shandong Province (Y2007C126). 




Experimental 

Crystal data 

Ci S H 25 N0 5 
M r = 335.39 



Triclinic, PI 

a = 9.7995 (18) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FY2028). 
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Comment 

Synthesis of nitrogen-containing heterocyclic compounds has been a subject of great interest due to their widespread applic- 
ation in the agrochemical and pharmaceutical fields (Ge et al. ; 20 1 1 , 2009). Some pyrrolidin-2-one derivatives which belong 
to this category have been of interest for their biological activities. Considerable effort has been devoted to the development 
of novel pyrrolidin-2-one compounds (De Clercq, 2004). We report herein the crystal structure of the title compound (Figs. 
1 and 2) which is an important intermediate for the syntheses of pyrrolidin-2-ones (Fig. 3). 



The synthesis of the title compound was adapted from literature procedures for the preparation of closely related compounds 
(Bishop etal, 1991). A mixture of ethyl 3-oxobutanoate (0.1 mol), (chloromethyl)benzene (0.1 mol) and sodium ethanolate 
(0.15 mol) in ethanol (300 ml) was heated to reflux for 4 h. The product, ethyl 2-benzyl-3-oxobutanoate, was separated by 
column chromatography on silica gel (yield 76%). Ethyl 2-benzyl-3-oxobutanoate was reacted with HCN in ether below 
15°C for 6 h. After removing the solvent, the residue was charged in a 500 ml autoclave. Then 50 g of Raney Ni and 300 
ml of acetic anhydride were added to the autoclave. The mixture was reacted at 45°C under a hydrogen pressure of 2-3 
MPa until the pressure reduction ceased. The Ni was removed by filtration and then the solvent was removed under reduced 
pressure. The final product was recrystallized from ethanol (yield 46%). Crystals of the product suitable for X-ray diffraction 
were obtained by slow evaporation of the solution of the product in ethanol at room temperature over 1 week. 



All H atoms were placed in geometrically calculated positions and refined using a riding model with C — H = 0.97 A (for 
CH2 groups) and 0.96 A (for CH3 groups), and with N — H = 0.86 A. Their isotropic displacement parameters were set to 
1.2 times (1.5 times for CH3 groups) the equivalent displacement parameter of their parent atoms. Bond distances between 
the disordered C10— Cll and C10' — Cll' atoms were restrained to 1.540 (3) A. 



Experimental 



Refinement 



Figures 




I I 



Fig. 1. Molecular structure of the title compound, showing displacement ellipsoids drawn at 
the 50% probability level. Hydrogen atoms have been omitted for clarity. 
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Fig. 2. Crystal packing of the title compound. Thin dashed lines indicate the Nl — Hl-04 1 
hydrogen bond. Symmetry code: (i) -x, -y+l, -z+1. 



Fig. 3. Reaction scheme showing the relationship of the title compound to pyrrolidin-2-ones. 



Ethyl 4-acetamido-3-acetoxy-2-benzyl-3-methylbutanoate 



Crystal data 

C18H25NO5 
M,-= 335.39 
Triclinic, PI 
Hall symbol: -P 1 
a = 9.7995 (18) A 
b= 10.0340 (19) A 
c= 10.481 (2) A 
a = 100.571 (3)° 
(3= 105.350 (3)° 
y = 107.957 (3)° 

V= 905.1 (3) A 3 



Z = 2 

P(000) = 360 

D x = 1.231 MgrrT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2878 reflections 

6 = 2.6-28.3° 

|i = 0.09 mnT 1 
7=293 K 
Block, colorless 
0.24x0.19x0.16 mm 



Data collection 

Bruker SMART APEXII 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.979, T max = 0.986 
4623 measured reflections 



3167 independent reflections 

2598 reflections with / > 2a(I) 
R int = 0.016 

Qmax = 25.1°, 9 m i n = 2.1° 

£=-10^11 

/t = -11^10 

/= 10^12 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.045 
wR(F 2 ) = 0.138 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
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S= 1.06 

3167 reflections 
236 parameters 
2 restraints 



w = V[o 2 (F 2 ) + (0.0739P) 2 + 0.2116P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap max = 0.20 e A -3 

Ap mi „ = -0.19eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


J J- */T7 
<^iso ' u eq 


Ol 


0.14359 (19) 


0.04705 (16) 


0.78101 (19) 


0.0813 (5) 


02 


0.34401 (17) 


0.22351 (16) 


0.77960 (16) 


0.0650 (4) 


03 


0.20424 (15) 


0.64375 (16) 


1.02379 (13) 


0.0606 (4) 


04 


-0.09510 (15) 


0.32515 (17) 


0.46869 (13) 


0.0614 (4) 


05 


0.09310 (13) 


0.29479 (13) 


0.62267 (11) 


0.0451 (3) 


Nl 


0.12798 (17) 


0.57192 (15) 


0.79270 (15) 


0.0456 (4) 


HI 


0.1480 


0.5898 


0.7211 


0.055* 


CI 


0.2615 (2) 


0.1673 (2) 


1.1462 (2) 


0.0556 (5) 


H1A 


0.1808 


0.0775 


1.1024 


0.067* 


C2 


0.3832 (3) 


0.1795 (3) 


1.2567 (2) 


0.0675 (6) 


H2 


0.3837 


0.0982 


1.2872 


0.081* 


C3 


0.5025 (3) 


0.3099 (3) 


1.3211 (2) 


0.0696 (6) 


H3 


0.5837 


0.3183 


1.3963 


0.083* 


C4 


0.5024 (3) 


0.4290 (3) 


1.2746 (2) 


0.0750 (7) 


H4 


0.5849 


0.5178 


1.3168 


0.090* 


C5 


0.3802 (2) 


0.4171 (2) 


1.1653 (2) 


0.0636 (6) 


H5 


0.3804 


0.4988 


1.1353 


0.076* 


C6 


0.25803 (19) 


0.28698 (19) 


1.09999 (17) 


0.0442 (4) 


C7 


0.1239 (2) 


0.2751 (2) 


0.98167 (18) 


0.0494 (4) 


H7A 


0.0849 


0.3488 


1.0111 


0.059* 


H7B 


0.0434 


0.1799 


0.9579 


0.059* 


C8 


0.16401 (18) 


0.29482 (18) 


0.85328 (16) 


0.0397 (4) 


H8 


0.2507 


0.3879 


0.8806 


0.048* 


C9 


0.2136 (2) 


0.1739 (2) 


0.80042 (18) 


0.0481 (4) 


C10 


0.4408 (12) 


0.1485 (12) 


0.7559 (10) 


0.060 (2) 


H10A 


0.4094 


0.0537 


0.7727 


0.072* 


H10B 


0.5466 


0.2054 


0.8134 


0.072* 



Occ. (<1) 



0.349 (12) 
0.349 (12) 
0.349 (12) 
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Atomic displacement parameters (A ) 
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Nl— C15 


1.341 (2) 


C10'— H 10C 


0.9700 


Nl— C14 


1.434 (2) 


C10'— H10D 


0.9700 


Nl— HI 


0.8600 


Cll'— H11D 


0.9600 


CI— C2 


1.381 (3) 


Cll'— HUE 


0.9600 


CI— C6 


1.381 (3) 


Cll'— H11F 


0.9600 


CI— H1A 


0.9300 


C12— C13 


1.512 (2) 


C2— C3 


1.360 (3) 


C12— C14 


1.521 (2) 


C2— H2 


0.9300 


C13— H13A 


0.9600 


C3— C4 


1.371 (3) 


C13— H13B 


0.9600 


C3— H3 


0.9300 


C13— H13C 


0.9600 


C4— C5 


1.377 (3) 


C14— H14A 


0.9700 


C4— H4 


0.9300 


C14— H14B 


0.9700 


C5— C6 


1.371 (3) 


C15— C16 


1.493 (3) 


C5— H5 


0.9300 


C16— H16A 


0.9600 


C6— C7 


1.506 (2) 


C16— H16B 


0.9600 


C7— C8 


1.528 (2) 


C16— H16C 


0.9600 


C7— H7A 


0.9700 


C17— C18 


1.477 (3) 


C7— H7B 


0.9700 


CI 8— H18A 


0.9600 


C8— C9 


1.508 (2) 


CI 8— H18B 


0.9600 


C8— C12 


1.548 (2) 


C18— H18C 


0.9600 


C9— 02— C10 


128.9 (5) 


H11A— Cll— H11C 


109.5 


C9— 02— C10' 


109.6 (2) 


HUB— Cll— H11C 


109.5 


C10— 02— C10' 


28.2 (3) 


02— C10'— Cll' 


103.4 (4) 


C17— 05— C12 


123.96 (13) 


02— C10'— H10C 


111.1 


C15— Nl— C14 


123.26 (14) 


Cll'— C10'— H10C 


111.1 


CI 5— Nl— HI 


118.4 


02— C10'— H10D 


111.1 


CI 4— Nl— HI 


118.4 


Cll'— C10'— H10D 


111.1 
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pi p 1 p/: 
Ci — CI — Co 


n/i -7o /i n\ 

liu. /o (iy) 


pi p 1 m a 
Ci — C 1 — H 1 A 


i in £ 

ny.o 


p/: pi u i a 
Co — C 1 — H 1 A 


1 1 Pi /: 

ny.o 


pi pi pi 
C3 — Ci — C 1 


1 m 1 o / 1 r\\ 

liu.io (iy) 


pi pi ui 
C3 — Ci — Hi 


1 1 Pi Pi 

ny.y 


pi r 1 ! ui 
CI — Ci — Hi 


ny.y 


pi pi p/i 
Cz — C3 — C4 


i in /: o /1 n\ 

iiy.oo (iy) 


r^i f^i ui 
Cz — C3 — H3 


1 in o 
liU.i 


p/i pa 

C4 — C3 — H3 


1 in i 
liU.i 


pi p/i pc 
C3 — C4 — CD 


1 in n /i\ 
liU.U (i) 


pi P/I U A 

C3 — C4 H4 


1 in n 
liU.U 


PC P/1 JJA 

CD — C4 H4 


1 in n 
liU.U 


p/; pc p/i 
Co — CD — C4 


111 11/1 n\ 

lii.ii (iy) 


P£ PC U( 

Co — CD — HD 


1 1 o A 

ny.4 


p/i r*c uc 
C4 — CD — HD 


1 1 n a 

ny.4 


pc p/: pi 
CD — Co — C 1 


1 1 o nc /1 n\ 
llo.UD (1 /) 


pc p/: p~7 
CD — Co — C / 


iin nc 1 1 /:\ 
liU.yD (lo) 


pi p/: p~7 
CI — Co — C / 


111 nn /■ 1 "7\ 
lil.UU (1 /) 


p/: p~7 po 
Co — C / — Co 


111 n i i*\ A\ 
113. UI (14) 


p/; p~7 in a 
Co — C / — H / A 


1 nn n 

luy.u 


po p~7 ui a 
Co — C / — H / A 


1 nn n 

luy.u 


Co — C / — ri ID 


1 no a 

luy.u 


po t~*n i no 
Co — C / — H ID 


1 nn n 

luy.u 


H /A — C / — H ID 


1 ni o 
1U /.o 


pn po p~7 

cy — Co — c / 


1 nn /i i { i a \ 
lUy.4i (14) 


pn po rn 
CV — Co — C 1 i 


inn ni l ~\ a\ 
lUy.y / (14) 


p~7 po rn 
C / — Co — C 1 i 


111 /to P 1 \ 

113.40 (13) 


Pn PO UO 

cy — Co — ho 


1 ni n 

iu /.y 


P"7 po UO 

C / — Co — Ho 


1 n~7 n 

iu /.y 


ptA PO TTO 

Cli — Co — Ho 


1 n"7 n 

iu/.y 


pi pn pi 

ui — cy — ui 


111 1"7 P 0\ 

li3.3 / (lo) 


pi pn po 

ui — cy — Co 


ni ni p o\ 
li4.U / (lo) 


pi pn po 

ui — cy — Co 


111 C C P C\ 

lli.DD (ID) 


pi nn pi i 
Ui — C 1 U — C 1 1 


1 n 1 n /o\ 
lUl.y (0) 


pi u 1 n a 
Ui — C 1 U — H 1 UA 


111 A 

1 1 1 .4 


pi 1 pin u 1 n A 

CI 1 — C1U — H1UA 


111 A 

1 1 1 .4 


PI Pin tt 1 nTJ 

Ui — C 1 U — H 1 Ud 


111 A 

1 1 1 .4 


Cll— CIO— H10B 


111.4 


HI OA— CIO— HI OB 


ioy.3 


CIO— Cll— HI 1A 


109.5 


CIO— Cll— HUB 


109.5 


H11A— Cll— HUB 


109.5 


CIO— Cll— H11C 


109.5 



m np pi ni uinrv 
H10C — C10 — H10U 


109.0 


pmi pi ii u 1 1 t~\ 
C1U — Cll — HI ID 


1 nn c 

luy.D 


pmi pi ii TJ11TT 
C1U — Cll — HI lb 


1 nn c 

luy.D 


ui in 1^1 1 ' ui 1 c 
H 1 1 U — C 1 1 — H 1 1 n 


1 no c 

luy.D 


pmi pi 1 1 tj 1 i it 
C1U — Cll — HI lr 


1 nn c 

luy.D 


TJ11F\ Pill U11T7 

H 1 1 U — C 1 1 — H 1 1 r 


1 nn c 

luy.D 


U11C pi 1 1 U11T7 

H 1 1 n — C 1 1 — H 1 1 r 


1 no c 

luy.D 


p,c pi i pi 1 

UD — C 1 i — C 1 3 


1 1U.U / (14) 


pic pii pi i 
UD — C 1 i — C 1 4 


i in oi pi\ 
llU.oi (13) 


pii pii pii 
C13 — Cli — C14 


1 nn a i / 1 A\ 
lUy.41 (14) 


PC P 1 1 PO 

UD — Cli — Co 


im 1C/11\ 
1U1.1D (li) 


pii P11 po 

C 1 3 — C 1 i — Co 


111 cn /1 a\ 
113. DU (14) 


pii P11 po 
C14 — Cli — Co 


111 an /1 A\ 
111.0/ (14) 


pii pii un a 
Cli — C13 — H13A 


1 nn c 

luy.D 


P11 PII ui in 

Cli — C13 — H13B 


1 nn c 

luy.D 


TT11A pn in id 

H 1 3 A — C 1 3 — H 1 3d 


109.5 


P|1 P 1 1 TJ | TP 

Cli — C13 — H13C 


1 nn c 

luy.D 


UI 1 A PII ui IP 

H 1 3 A — C 1 3 — H 1 3C 


1 nn c 

luy.D 


UI ID P 1 1 U11P 

H 1 3B — C 1 3 — H 1 3C 


1 nn c 

luy.D 


TVT 1 P 1 A P 1 1 

N 1 — C14 — Cli 


11C AH f\ A\ 

115.47 (14) 


Ml p|l U1/1A 

JN 1 — C14 — H14A 


1 no A 
1U0.4 


P1 1 pii ui A A 
Cli — C14 — H14A 


1 no a 
1U0.4 


\T 1 p 1 A u 1 A T5 

JN 1 — C14 — H14r5 


1 no a 
1U0.4 


P11 P1/I U1/IT3 

Cli — C14 — H14B 


1 no a 
1U0.4 


U1/IA PII UlylD 

H 1 4A — C 1 4 H 1 4B 


1 ni c 
1U/.D 


PI P 1 C Ml 

U3 — C1D — JN 1 


111 nn i u\ 
lii.Uy (lo) 


pi p 1 c pn: 
U3 — C 1 D — C 1 0 


111 1 "7 f 1 0\ 

lii.l / (lo) 


M 1 P 1 C pii 

JN 1 — C1D — Clo 


1 1 C "7 A (1 H \ 
11D./4 (1 /) 


pic pu ui/:a 
C 1 D — C 1 0 — H 1 0 A 


1 nn c 

luy.D 


P1C PU nun 

C 1 D — C 1 0 — H 1 ors 


1 nn c 

luy.D 


nu* P1/; ui<rn 

H 1 OA — C 1 o — H 1 ohs 


1 nn c 

luy.D 


P1C PU UUP 

C 1 D — C 1 0 — H 1 oC 


1 nn c 

luy.D 


uu* pu UUP 

H 1 OA — C 1 0 — H 1 oC 


1 nn c 

luy.D 


UUD PU UUP 

H 1 ohs — C 1 0 — H 1 oC 


1 nn c 

luy.D 


P/l P 1 "7 PC 

U4 — CI / — UD 


11/1 C A f 1 "7\ 

li4.D4 (1 /) 


r\A pn pio 
U4 — C 1 / — C 1 0 


11/1 OI { 1 £\ 
(10) 


pc pn pio 
UD — CI / — Clo 


iin/;/i pc\ 
11U.04 (ID) 


C17— C18— H18A 


109.5 


C17— C18— H18B 


109.5 


H18A— CI 8— H18B 


109.5 


C17— C18— H18C 


109.5 


H18A— CI 8— H18C 


109.5 


H18B— CI 8— H18C 


109.5 



Hydrogen-bond geometry (A, °) 

I) I I I /) II II- I D-A D—H -A 

NI — H1---C4' 0.86 2.30 3.074 (2) 149. 
Symmetry codes: (i) -x, -y+\, -z+1. 
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